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(54) Title: SUBSTITUTED TRIAZOUNONES AND THEIR USE AS HERBICIDES 



(54) Bezeichnung: SUBSTTTUIERTE TRL^ZOLINONE UND IHRE VERWENDUNG ALS HERBIZIDE 
(57) Abstract 

New subsiimtcd triazolinones have the general fonnula (I), in which Q stands for 
o)y^gen or sulphur, R* stands for halogen alkyl, R^ stands for hydrogen or halogen, R^ 
stands for cyano or nitro, R^ stands for hydrogen or various substiments and R5 stands 
for various substituents. Also disclosed are methods for producing these triazolmones 
and their use as herbicides. 

(57) Zusammenfassung 




Die Erfindung betiifft neue substituiertc Triazolinone der allgemeinen Formel 
(I), in welcher Q fur Sauerstoff odcr Schwefel. R> fiir Halogenalkyl, fQr Wasserstoff oder Halogen, R^ for Cyano oder Nitro. R^ 
fUr Wasserstoff oder verschiedcne Substitucnten und R^ ftlr verschiedene Substituenten stehen, Verfahren zm ihrcr Herstellung und ihre 
Vcrwcndung als Herbizide. 
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SUBSimJIED IRLVZOUNONES AND THEIR USE AS HERBICIDES 



Hie invoition relates to new substituted triazolinones, to processes for their preparation, 
and to tiieir use as hai>icides. 

It has been disclosed lhat catain substituted triazolinones, such as, for example, the 
con^und 2-(4-<^ano-2,5Klifluon>phmyl>5-niediyl-4-propargyl.^ 
l,2,4-triazol-3-one, have herbiddal properties (c£ EP-A 370332). 

HowevCT, the activity of these known conq)ounds is not satisfectory in all respects. 

There have now beoi found the new substituted triazolinones of the general formula (I) 




(I) 



in vAndti 

Q rq)resents oxygm or sulphur, 

rq)resents halogenoalkyl, 

R^ represents hydrogen, amino, cyano, alkyl, alkmyl, alkinyl, halogoioalkyl, 
halogenoalkenyl, halogaioalkinyl, alkoxyalkyl, alkylidaieimino or in each case 
optionally substituted cycloalkyl or cycloalkylalkyl, 



represents hydrog^ or haiogqi. 
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represents cyano or nitro, and 

iqjresaits isocyano, thiocyanato, sulpho, halogaiosulphonyl, alkylamincx)?^^, 
diallq^laminoojQ^, alkylidmeaminoo?g^, cycloalkylidaieainincx)xy, or in eadi 
case optionally substituted cycloalkoiyloj^ or heterocyclylojq^, or rgjresoits 
one of the following groups wWdi are bonded via nitrogen or oxygsn 

"NR^R^ .N=<3l8R^ -OCaR*^ OCS-R^ -aCHR^»-P(OXOR^^ where 

R^ rqjresents hydrogen, or rqjresmts allg^l, alkenyl or alkinyl, eadi of 
whidi is optionally substituted by halogai, or rqjresoits the group 
"CO-R^3 in which 

R^^ rqjresmts hydrogen, or represents allgrl or dlkoxy, each of v\hich is 
optionally substituted by halogai or alko?^, or represents amino, 
alkylamino or diallg^lamino, or represents in eadi case optionally 
substituted cycloall^l, cycloalkyiall^l, aryl, aiylalkyi or hetoxx:yclyl- 
alkyl, 

R^ represents the group -(CO)„-R^^ in whidi 

R*-^ has the abovemaitioned meaning and 

n represents the numbers 1 or 2, 
R* represoits hydrogai, allq^l or alko?Q^, 
R^ represents alko?^, all^lamino or dialkylamino, 
R^° rqjresaits alkyl \^hich is optionally substituted by halogen, or rq)resents 
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alkoxy, or rq^resents alkylamino, or rqjresents dialkylamino or 



represents optionally substituted aryl, 

R' ' nqjresaits allq^l or cycloall^l, eadi of wttdi is optionally substituted by 
halogqn, or represaits in eadi case qrtionally substituted aryl or 
hetaxKiyclyl, and 

R*^ rq>resents alkyl. 

Furthermore, it has been found that the new substituted triazolinones of the gaieral 
fomiula (I) are obtained v^en 

(a) aminoaryltriazolinones of the general formula (II) 



NHR 



6 




(II) 



in^^tiich 



Q, R^ R^ R-^, R"* and R^ have the abovementioned meanings 



are reacted vsdth acid halides of the general formula (III) 



X^CO)n-R^^ 



myAndti 



n and R'^ have the abovementioned meaning and 
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rqiresaits halogm, 
or with ortho esters of the g^eral formula (IV) 

R«-C(OR^ (IV) 

5 and R^ have the abovanmtioned meanings, 

if qjpropriate in the presence of a reaction auxiliary and if appropriate in the presoice 
of a diluent, 

or A^en 

(b) hydroxyaryltriazolinones of the genial formula (V) 



10 




in whidi 



Q, R^ R^ R^ and R* have the abovemaitioned meanings 



are reacted with acid halides of the genaal formula (VI) 



(VI) 



15 



in vinch 



-4- 



\¥0 95/22532 



PCI/EP95/00466 



R*^ has the abovementioned meaning and 
^ rqiresOTts halogqi, 

if appropriate in the presence of an acid acceptor and if ^propriate in the presence of 
a diluent, 

or v^en 

(c) halogaioaryltriazolinones of the gaiaal formula (VII) 



in vs4iich 

Q, R^ R^ and R"* have the abovementioned meanings and 
rq)resents halogen, 

are reacted with hydroxyalkylphosphonic esters of the goieral formula (VIII) 



in \\iiich 

R" and R*^ have the abovrnioitioned meanings, 

if appropriate in the presence of an acid acceptor and if ^propriate in the presaice of 




R 



(VII) 



H(>CHR"-P(OXOR^^ (vm) 
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a diluent. 



Finally, it has been found that the new substituted triazolinones of the genaal 
formula (I) have interesting herbicidal properties. 

Surprisingly, the substituted triazolinones of the general formula (I) according to the 
5 invention show a considoably better herbicidal activity against problem weeds in 
con5>arison with the substituted triazolinones known fiom the prior art, such as, for 
esamplc, the con5X)und 2-(4-cyano-2,5-difluoro-phenyl>5-methyl-4-propargyl- 
2,4-dihydro-3H-l,2,4-tria2ol-3-one. 

The invention preferably relates to confounds of the formula (I) in vMch 



10 Q represents oxy gsn or sulphur, 

represents straig^t-diain or brandied halogqioalkyl having 1 to 6 carbon atoms 
and 1 to 13 identical or different halogqi atoms, in particular fluorine, dilorine, 
bromine or iodine, 



represCTts hydrog^ amino, cyano, straigjit-chain or brandied alkyl having 1 to 
15 8 carbon atoms, in eadi case strai^t-diain or brandied alkenyl or alkinyl, each 

of which has 2 to 6 carbon atoms, strai^-diain or branched halogmoalkyl 
having 1 to 6 carbon atoms and 1 to 13 id^cal or different halogqi atoms, in 
particular fluorine, dilorine, bromine or iodine, or represents in each case 
straigjit-diain or brandied halogoioalkenyl or halogenoalkinyl, eadi of which 
20 has 2 to 6 carbon atoms and 1 to 11 identical or differmt halogen atoms, in 

particular fluorine, dilorine, bromine or iodine, or rq>resents straight-chain or 
brandied alkojyalkyl, eadi of which has 1 to 4 caibon atoms in the individual 
alkyl moieties, or represents straig^t-diain or brandied allQ^lideneinuno having 
1 to 8 carbon atoms, or rqiresents cycloalkyi or cycloalkylalkyl, each of which 
25 has 3 to 8 carbon atoms in the cycloalkyi moiety and, if ^propriate, 1 to 
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4 carbon atoms in the strai^t-chain or branched aikyl moiety and each of 
^ch is optionally monosuhstituted or polysubstituted in the cycloall^l moiety 
by idoitical or diffoent halogen substituents, in particular fluorine, chlorine, 
bromine and/or iodine, 

represaits hydrogoi, fluorine, dilorine, bromine or iodine, 

R* rq^resents cyano or nitro, and 

represents isocyano, thiocyanato, sulpho, halogenosulphonyl, 
Ci-C^allg^laminooxy, di(Ci-C4-alkyl>aminoo3^, Ci-Q-aUvlideneaniirKX>?ty or 
Cj-Cg-cycloallq^lidaieaminoo^, or represmts Cs-C^cloalkenylo?^, pethydro- 
fiiranyloxy or peihydropyranylojQ^, eadi of which is optionally substituted by 
halogen, Ci-C4-alkyl or Ci-C4-alkoxy, or rq)resrats one of the following groups 
v^ch are bonded via nitrogqi or oxygsn 

-NR*^R^ -N=CR^^ OCO-R^° -OCS-R^^ -0-CHR^^-P(OXOR^^ where 



R^ represents hydrogai, or represoits all^l, alkenyl or alkinyl, each of 
wbidi has H3 to 6 carbon atoms and eadi of vsiiich is optionally substi- 
tuted by fluorine and/or dilorine, or rqjresaits the groi^ -COR'^ in 
wliidi 



R" represents hydrogen, or rq>resaits alkyl or alkoxy, eadi of wiiidi 
has 1 to 6 carbon atoms and each of wWdi is optionally 
substituted by fluorine, dilorine or Ci-C4-alkoxy, or represents 
amino, or rq>resaits alkylamino or dialkylamino, each of v^di 
has 1 to 6 carbon atoms in the alkyl moieties, or represents in 
each case optionally substituted Cj-Cg-cycloalkyl, 
C3-Q-cycIoalkyl-CrC4-alkyl, phenyl, naphthyl, phenyl- 
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C|-C4-all^l, fiiryl, thienyl or pyridyl, suitable substitumts in eadi 
case being: 

halogen, cyano, nitro, in eadi case straight-chain or hrandied 
alkyl, alko:^, alkyithio, allq^lsulphinyi or alkylsulphonyl, each of 
vsiiich has 1 to 4 carbon atoms, in eadi case straight-diain or 
branched halogenoalkyi, halogpnoalko)^, halogenoallg^lthio, 
halog^oalkylsulphinyl or halogaioallg^lsulphonyl, each of vrtiidi 
has 1 to 4 carbon atoms and 1 to 9 idmticai or diflferent haio^ 
atoms, in each case strai^t-chain or branched alkojQ^carbonyl or 
alkojQdminoalkyl, eadi of vMdti has 1 to 4 caibon atoms in the 
individual alkyl moieties, and phmyl v^di is optionally 
monosubstituted or polysubstituted by idaitical or dififermt 
substituents Scorn the series consisting of halogqi and/or strai^- 
diain or brandied alkyl or alkoxy, eadi of vMch has 1 to 
4 carbon atoms, and/or straigjit-diain or branched halogenoalkyi 
or halogmoalkoxy, eadi of v^di has 1 to 4 carbon atoms and 
1 to 9 idmtical or diffooit halogen atoms; 

rq)resents the group ^COX-R^^ in v^ch 

R^^ has the meaning given above as being preferred and 

n represents the numbers 1 or 2, 

R* represaits hydrogqi, or represents alkyl or alkoxy, eadi of v^di has 1 
to 6 carbon atoms, 

R' represents alkoxy, alkylamino or dialkylamino, eadi of whidi has 1 to 
6 carbon atoms in the alkyl groups. 



WD 95/22532 



2183641 



PCT/EP95/00466 



R'** iq>resents all^l having 1 to 6caibon atoms vAddi is optionally 
substituted by fluorine and/or dilorine, or rqjresents eiJkoxy or 
alkylamino or dialkylamino, eadi of vAddti has 1 to 6 carbon atoms in 
the alkyl groups, or represents optionally substituted phmyl, preferred 
phenyl substitumts being, again, those vAndi have beai moitioned 
above for as being prefmed, 

R^* represents alkyl having 1 to 6 carbon atoms or cycloallqrl having 3 to 
6 carbon atoms, in eadi case optionally substituted by fluorine and/or 
chlorine, or rqpresents in each case optionally substituted photyl, 
n^hthyl, fiiryl, thienyl or pyridyl, preferred phaiyl substituents being, 
again, those whidi have beai maitioned above for R* as being 
preferred, and 

R^^ rqjresaits alkyl having 1 to 6 carbon atoms. 

In particular, the invention relates to compounds of the formula (I) in viiich 

Q represoits oxy^sn or sulphur, 

R' represents strai^t-chain or brandied halogmoallg^l having 1 to 4 carbon atoms 
and 1 to 9 idaitical or diflferent halog^ atoms, in particular fluorine, chlorine, 
bromine or iodine, 

R^ represoits hydrogra, amino, cyano, strai^t-chain or branched alkyl having 1 to 
4 carbon atoms, in each case strai^t-chain or brandied alkenyl or alkinyl, each 
of Avhich has 3 to 4 carbon atoms, strai^t-chain or brandied halogqnoallg^l 
having 1 to 4 carbon atoms and 1 to 9 idaitical or diflferent halogen atoms, in 
particular fluorine or chlorine, in eadi case strai^t-diain or brandied 
halogenoalkenyl or halogenoaUdnyl, eadi of vMch has 3 to 4 carbon atoms and 
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1 to 5 idmtical or dififerait halogqn atoms, in particular fluorine or chlorine, or 
rqiresaits straigjit-diain or hrandied alko?o^alkyl having in eadi case 1 to 3 
caifoon atoms in the individual alkyl moires, or rqxresmts straig^t-diain or 
brandied alkylidmeimino having 1 to 4 carbon atoms, or rqaresoits cycloallg^l 
5 or cycloallg^lalkyl, each of whidi has 3 to 6 carbon atoms in the cycloalkyl 

moiety and, if ^jpropriate, 1 to 3 carbon atoms in the straightKiiain or hrandied 
alkyl moiety and eadi of vsiiidi is optionally monosubstituted or polysubstituted 
in the cycloalkyl moiety by identical or difForat halogen substituents, in 
particular fluorine or dilorine, 

10 R' rq^resaits hydrogra, fluorine or dilorine, 

R* represents cymo or nitro, and 

represents isocyano, thiocyanato, sulpho, dilorosulphonyl, Ci-C4-alkyl- 
aminoo?^, di-(C,-C3-alkyl>aininooxy, C,-C4-alkylidene-aminoo?Q^, Cj-C^-cyclo- 
alkylideneaminooxy, Cj-Q-cycloalkenyloxy, tetrahydrofuranyloxy, 
15 perhydropyranyloxy or one of the following groups whidi are bonded via 

nitrogen or oxygoi 

-NR^R^ -N=CR«R^ ^CO-R'°, -0-CS-R'**, .0-CHR"-P(OXOR»^ where 

R* represents hydrogeai, or represents alkyl having 1 to 4 carbon atoms 
v/indti is optionally substituted by fluorine, or represents the groiq) 
20 -COR*^ in whidi 

R^^ represents hydrogen, or represents alkyl or oSkoxy, eadi of whidi 
has 1 to 4 carbon atoms and eadi of whidi is optionally 
substituted by fluorine, chlorine, methoxy or ethoxy, or 
represents amino, or rq)resents alkylamino or dialkylamino, each 
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of vMdti has 1 to 4 caibon atoms in the dUkyl moieties, or 
rq3rcsaits in eadi case optionally substituted cyclopropyl, 
cyclopoityl cyclohexyl, cycloprppylmethyl, cyclopentylmethyl, 
cyclohes^lmethyl, phaiyl, benzyl, phenylediyl, finyl, thiaiyl or 

5 pyricfyl, suitable substituents in eadi case being: 

fluorine, chlorine, bromine, cyano, nitro, in eadi case strai^t- 
diain or brandied all^l, alkoxy, alkylthio, all^lsulphinyl or 
alkylsulphonyl, each of vAudx has 1 to 4 carbon atoms, in eadi 
case strain-chain or brandied halog^oallg^l, halo^oalko^o'j 

10 halogOToalkylthio, halogmoallg^lsulphinyl or halogenoalkyl- 

sulphonyl, eadi of A\iiidi has 1 to 4 caibon atoms and 1 to 
9 identical or diflferait halogen atoms, in particular fluorine 
and/or chlorine atoms, in eadi case straigjit-diain or brandied 
alkojQ^carbonyl or alko?qdminoalkyl, eadi of ^^di has 1 to 

15 4 carbon atoms in the individual alkyl nK)ieties, and phaiyl 

A^di is optionally monosubstituted or polysubstituted by 
identical or different substituents fiom the saies consisting of 
fluorine, dilorine, bromine and/or strai^-diain or brandied 
alkyl or alkoxy, each of vMch has 1 to 4 carbon atoms, and/or 

20 strain-chain or branched halogpnoalkyl or halo^oalkoxy, each 

of \vhidi has 1 to 4 carbon atoms and 1 to 9 idoitical or 
different halogen atoms, in particular fluorine and/or dilorine 
atoms; 

represoits the group -(COX-R" in wiiidi 
25 R" has the meaning given above as being particularly preferred and 

n represents the numbers I or 2, 
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rqjresaits hydrogen, or rqjresents alkyl or alkoxy, each of vvliidi has 1 
to 4 carbon atoms, 

rqniesOTts alko?^, alkylamino or dialkylamino, each of vAndti has 1 to 
4 carbon atoms in the alkyl groiq>s, 

R'** rqiresents alkyl having 1 to 4 carbon atoms wWdi is optionally 
substituted by fluorine and/or dilorine, or rq>resents alkoxy or 
alkylamino or diall^lamino, eadi of whidi has 1 to 4 carbon atoms in 
the aikyl groiq)s, or rqmesents optionally substituted phenyl, preferred 
phenyl suhstituents being, aggiin, those wiiich have been maitioned 
above for R^ as being particularly prefored, 

R" represents alkyl having 1 to 4 carbon atoms or cycloalkyl having 3 to 
6 carbon atoms, in eadi case optionally substituted by fluorine and/or 
dilorine, or represents in eadi case optionally substituted phenyl, 
n^hthyl, fiiryl, thiaiyl or pyridyl, prefen:ed phenyl suhstituents being, 
again, those wdiich have been mentioned above for R^ as being 
particularly preferred, and 

R'^ rqjresaits alkyl having 1 to 4 carbon atoms. 

Ihe abovementioned definitions of radicals, in general or wiiere prefmed ranges are 
givOT, ^ly to the end products of the formula (I) and, analogously to the starting 
materials or intermediates required in eadi case for the prqparatiorL 

These definitions of radicals can be combined with each otho: as desired, that is to say 
combinations between the abovementioned ranges of prefored conqwunds are also 
possible. 
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If, for exan5)le, 2-<5-amino-4KyancH2"fluoro-phmyl)-5Kiifli^ 
2,4Hlihydix)-3H-l^,4-triazDl-3-one and dichloroacetyl diloride are used as starting 
substances for carrying out process (a) according to the invoition, the course of the 
reaction can be outlined by the following equation 



O 




CHF2 



It for exanqjle, 2-<2KWoro4-cyano-5-hydro5ty-phenyl)-4-rthyl-5-trifluon) 
2,4-dihydro-3H-l^,4-triazole-3-thione and dhyl chloroformate are used as starting 
substances for carrying out pixx^ess (b) according to the invention, the course of the 
reaction can be outlined by the following equation 



o 




CF3 



If, for exan^jle, 2-<2,5-difluoro4-nitro-phenyl>5-dicWoroniefliyl-4Klifluor^ 
2,4-dihydro-3H-l^,4-triazol-3-one and diethyl hydro?^ethane-phosphonate are used 
as starting substances for canying out process (c) according to the invention, the course 
of the reaction can be outlined by the following equation: 
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F 




CHClj 



Fonnula (p) provides a gpneial definition of the aminoaryitriazolinones to be used as 
starting substances in process (a) according to the invention for tiie preparation of the 
confounds of the g^eral formula (I). In formula (II), Q, R\ R\ R"* and R^ 
5 preferably, or in particular, have those meanings wWch have already beai mentioned 
above in connection witii the description of the confounds of tiie formula (I) as being 
prefored, or particularly preferred, for Q, R^ R^ R\ R"* and R^. 

The starting substances of the fonnula (11) were hithato not known fiom the litOBture; 
howevCT, they are the subject-matter of earlio-, non-prior-published patmt plications. 

10 The aminoaryitriazolinones of the genaral formula (II) arc obtained vAicn 
halogmoaryltriazolinones of the general formula (VIII) - above - are reacted with 
ammonia at tenperatures betweai 0°C and 150X, if e^ropriate in the presence of a 
diluent, sudi as, for exan^le, dimethyl sulj^oxide (c£ the pr^>aration exanples). 

Formula (HI) provides a gaieral definition of the acid halides furthermore optionally 
15 to be used as starting substances in process (a) according to the invention. In 
formula P), n and R"^ preferably, or in particular, have those meaning? vAnch have 
already been mentioned above in connection with the desaiption of the conqx)unds of 
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the fonmila (J) as being prefored, or particularly prcfened, for n and R". 

X* preferably rgrcsents fluorine, dilorine or bromine, in particular chlorine. 

The starting substances of the formula (TH) are known diemicals for organic synthesis. 

Formula (IV) provides a gqiaal definition of the ortho esters fiirthennore optionally to 
5 be used as starting substances in process (a) according to tfie invoitioa In 
formula (TV), and R^ preferably, or in particular, have those meaning? ^^ch have 
alreacfy horn mentioned above in connection with the description of the con:qx)unds of 
the foraiula (I) as being prefen^ or particularly prefenped, for R* and R^. 

The starting substances of the formula (TV) are known diemicals for organic synthesis. 

10 Fomiula (V) provides a ^aal definition of the hydro^^aryltriazolinones to be used 
as starting substances in process (b) according to the invaition for the prqjaration of 
the compoxmds of the g^eral formula (I). In formula (V), Q, R*, R^ R^ and R"* 
preferably, or in particular, have those meanings wliidi have already been moitioned 
above in connection with the desoiption of the compounds of the formula (I) as being 

15 preferred, or particularly prefored, for Q, R^ R\ R^ and R"*. 

The starting substances of the formula (V) woe hitherto not known fix)m the literature; 
howeva:, they are subject-matter of an earlier, non-prior-published patent plication 
(cf DErP 4238125/LeA 29445 dated 12.11.1992). 

The hydrojQ^aryltriazolinones of the general formula (V) are obtained when 
20 alko^tyaryltriazolinones of the goio^l formula (IX) 
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OR 




Q, R^ and R'* have the abovemaitioned meanings and 

R represOTts alkyl (preferably m^yl or dhyl) 

5 are reacted with with a dealkylating agmt, such as, for exan:q)le, boron(III) bromide, at 
tCT:5)eratures of betweai O^^C and 50°C in the presence of a dilirait, sudi as, for 
exan^le, methylene chloride, and the product is worked iq^ in the customary mannCT 
(cf the prg>aration exanples). 

Formula (VI) provides a goieral definition of the add halides furthermore to be used 
10 as starting substances in process (b) according to the invmtioa In formula (VI), R^^ 
preferably, or in particular, has the meaning vAidtx has already been mentioned above 
in connection with the desoiption of the con:qx)unds of the formula ([) as being 
preferred, or particularly preferred, for R^**; 

^ preferably rq)resents fluorine, dilorine or bromine, in partioilar chlorine. 

15 The starting substances of the formula (VI) are known chemicals for organic synthesis. 

Formula (VII) provides a gmaal definition of the halogoioaryltriazolinones to be used 
as starting substances in process (c) according to the invoition for the preparation of 
the conqx)unds of the general fomiiila (I), In fomiula (VII), Q, R^ R^ R^ and R'* 
prefa:ably, or in particular, have those meanings wiiidi have already beoi maitioned 
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above in connecticm with the desaiption of the conqx)unds of the fonnula (I) as being 
prefened, or particularly prefared, for Q, R', R^ and R". 

^ preferably represoits fluorine or chlorine, in particular fluorine. 

The starting substances of the fonnula (VII) were hitherto not known fiiom the 
5 literature; however, tiiey are the subject-matter of an eaiiier, non-prior-published patent 
applicatioa 

The halogenoaryltriazolinOTies of the genaal fonnula (VII) are obtained vAien 
tiiazolinones of the gaioBl formula (X) 



Q 




(X) 



R 



10 



in vAiich 



Q. 



R' and R^ have the abovemoitioned meanings 



are reacted with halogenoarenes of the general formula (XQ 




(XI) 



in which 



15 R^, R" and R* have the abovementioned meanings and 
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X* rq>resaits halogai, preferably fluorine or dilorine, in particular fluorine, 

at ten:5)era&ires brtweoi O^'C and 150°C in the presaice of a dilumt, such as, for 
example, dimethyl sulphoxide and in the presmce of an add accq)tor, such as, for 
exanqjle, potassium carbonate, and the products are worked 15) in the customary 
5 mannCT (cf the prq)aration exanqjles). 

Formula (VDI) provides a gmCTal definition of the hydroj^alkylphosphonic esters 
furthermore to be used as starting substances in process (c) according to the invoitiorL 
In formula (Vm), R" and R^^ prefaiably, or in particular, have those meanings \sliich 
have already been mmtioned above in connection with the description of the 
10 compounds of the formula (I) as being prefared, or particularly prefared, for R^* and 

The starting substances of the formula (VIII) are known dianicals for organic 
synthesis. 

Suitable diluoits for carrying out processes (a), (b) and (c) according to the invration 
15 are the customary organic solvmts. These include, in particular, aliphatic, alicyclic or 
aromatic, optionally halogenated hydrocarbons, sudi as, for exanple, benzine, benzme, 
tolume, xylene, dilorobaizene, didilorobenzme, pdxoleum^o-, hexane, cyclohexane, 
didiloromethane, diloroform, teteadiloromrthane; ethos, sudi as diethyl ether, 
diisopropyl etho-, dioxane, tetrahydrofiiran, ethylene glycol dimethyl ether or ethylene 
20 glycol diethyl ethor; ketones, such as acetone, butanone or methyl isobutyl k^ne; 
nitriles, sudi as acetonitrile, propionitrile or benzonitrile; amides, sudi as 
N,N-dimethylformamide, N,N-dimethylacetamide, N-methylformanilide, 
N-methylpyrrolidone or hexamethylphosphoric triamide; esters, such as methyl acetate 
or ethyl acetate, sulphoxides, sudi as dimethyl sulphoxide, alcohols, sudi as methanol, 
25 ethanol, n- or i-propanol, ethylene glycol monomethyl dher, ethyloie glycol monoethyl 
ether, diethylene glycol monomethyl ether, diethyloie glycol monoethyl eiher, their 
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mixtures with water, or pure water. 

Prcx:ess (a) according to the invention is preferably carried out in the presoice of a 
suitable reaction auxiliary. Reaction auxiliaries vAddti are suitable for the reaction with 
the acid halides of the formula (DI) are aU customary inQrg^nic or organic bases. These 

5 include, for exan5)le, the hydrides, hydroxides, amides, alcoholates, acetates, carbonates 
or faydrogoi carbonates of alkaline earth m^als or alkali metals, such as, for exanple, 
sodium hydride, sodium amide, sodium methylate, sodixim ethylate, potassium tert- 
butylate, sodium hydroxide, potassium hydroxide, ammonium hydroxide, sodium 
acetate, potassium acetate, calcium acetate, ammonium acetate, sodium carbonate, 

10 potassium carbonate, potassium hydrogqi carbonate, sodium hydrogen carbonate or 
ammonium carbonate, and also basic organic nitrogen conqx>unds sudi as 
trimethylamine, triethylamine, tributylamine, N,N-dimethylaniline, pyridine, 
N-methylpipaidine, N,N-dimdhylaminopyridine, diazabicyclooctane (DABCO), 
diazabicyclononene (DBN) or diazabicycloundecene (DBU). 

1 5 Reaction auxiliaries whidi are gqierally en?)loyed for the reaction with the ortho esters 
of flie formula (TV) are acidic catalysts. Suitable catalysts are, prefoably, strong 
protonic acids, sudi as, for exanq)le, hydrochloric acid or hydrogen chloride, sulphuric 
acid, methanesulphonic acid, benzenesulphonic acid and p-toluenesulphonic acid 

When carrying out process (a) according to the invaition, the reaction tenqjCTatures can 
20 be varied within a substantial range. In general, the prcxi^ess is carried out at 
terr5)€i:3tures between 0°C and 150X, preferably at tempoatures betwe«i 10°C and 
100°C. 

Process (a) according to the invention is gqierally carried out under atmospheric 
pressure. Howevo", it is also possible to carry out the process under elevated or reduced 
25 pressure, in general between 0.1 bar and 10 bar. 
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To cany out process (a) according to the invoition, the starting substances required in 
eadi case are goiaally enployed in qjproximately equimoiar amounts. However, it is 
also possible to use a larg^ excess of one of the two conqxmoits enqjloyed in each 
case. In ^eral, the reactions are carried out in a suitable diluent in the presence of a 
5 reaction auxiliary, and the reaction mixture is stirred for several hours at the 
tenq)erature required in eadi case. WcMldng-iq> in the process according to the 
invention is earned out in eadi case by customary methods (cf. the preparation 
examples). 

Processes (b) and (c) according to the invention are peferably carried out in the 
10 presence of a suitable acid accqjtor Suitable add accqjtors are all customary inorganic 
or organic bases. These include, for exanqjle, the l^drides, hydroxides, amides, 
alcoholates, acetates, carbonates or hydrogen carbonates of alkaline earth m^als or 
alkali metals, sudi as, for example, sodium hydride, sodium amide, sodium methylate, 
sodium ethylate, potassium tat-butylate, sodium hydroxide, potassium hydroxide, 
15 ammonium hydroxide, sodium acetate, potassium acetate, caldum acetate, ammonium 
acetate, sodium carbonate, potassium carbonate, potassium hydrogen carbonate, sodium 
hydrogen carbonate or ammonium carbonate, and also basic organic nitrogen 
compounds sudi as trin^thylamine, triethylamine, tributylamine, N,N-dimrthylaniline, 
pyridine, N-mdhylpipaidine, N,N-dim^ylaminopyridine, diazabicyclooctane 
20 (DABCO), dia2abicyclononaie (DBN) or diazabicycloundecene (DBU). 

When canying out processes (b) and (c) according to the invention, the reaction 
tOTq)a:atures can be varied within a substantial range. In general, the processes are 
carried out at tenpoatures between O^'C and 100°C, preferably at temperatures between 
lOX and 80°C. 

25 Processes (b) and (c) according to the invoition are genoally carried out undo- normal 
pressureHowever, it is also possible to carry out the processes under elevated or 
reduced pressure, in genoal betweoi 0.1 bar and 10 bar. 
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To cany out processes (b) and (c) according to the invaition, the starting substances 
required in each case are gpiaally axpioyed in apfroximately equimolar amounts. 
However, it is also possible to use one of the two conponents enqjloyed in eadi case 
in a larger excess. The reactions are goioally carried out in a suitable diluent in the 
5 presence of an acid accqjtor, and the reaction mixture is stirred for sevaal hours at the 
tCT:5)a:ature required in eadi case. Working-15) in the iHOcess according to the 
invoition is carried out in eadi case by customary mefliods (cf the prq)aration 
exaiig)les). 

Hie active con^unds according to the invetition can be used as defoliants, desiccants, 
1 0 agents for destroying broad-leaved plants and, especially, as weed-killers. By weeds, in 
the broadest sense, there are to be und^ood ail plants vAddi grow in locations wiiere 
they are undesired. Whether the substances according to the invention act as total or 
selective hert)icides dq^ds essoitially on the amount used. 

The active coiT5x>unds according to the invoition can be used, for exanple, in 
1 5 connection with the following plants: 

Pjcotyledon weeds of the genera: Sinapis, Lepidium, Galium, Stellaria, Matricaria, 
Anthemis, Galinsoga, Oioiopodium, lAtica, Saiecio, Amaranthus, PcMtulaca, 
Xanthium, Convolvulus, Ipomoea, Polygonum, Sesbania, Ambrosia, Cirsium, Carduus, 
Sonchus, Solanum, Rorippa, Rotala, Lindania, Lamium, Veronica, Abutilon, Bnex, 
20 Etatura, Viola, Galeopsis, P^ver, Centaurea, Trifolium, Ranunculus and Taraxacum. 

DicQtyledon cultures of the genera: Gossypium, Glycine, Beta, Daucus, Phaseolus, 
Pisum, Solanum, Linum, Ipomoea, Vicia, Nicotiana, Lycopersicon, Aradiis, Brassica, 
Lactuca, Cucumis and Cucuibita 

Monocotvledon weeds of the genera: Echinochloa, Setaria, Panicum, Digitaria, 
25 Phloim, Poa, Festuca, Eleusine, Bradiiaria, Lolium, Bromus, Avena, Cypans, 
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Sorgjium, Agropyron, Cynodon, NfonodiOTia, Fimbristylis, Sagittaria, Eleocharis, 
Sciipus, Paspalum, Isdiaemum, Sphenoclea, Dactylocteiium, Agrostis, Alopecurus and 
Apoa 

Monocotyledon cultures of the genaa: Qcyza, Zea, Triticum, Hoideum, Avena, Secale, 
5 Sorghum, Panicum, Sacdiarum, Ananas, Asparagus and Allium. 

Howeva-, the use of the active compounds according to the invention is in no 
restricted to these gmoa, but also extends in the same manna* to olhar plants. 

Hie conqx)unds are suitable, dq^aiding on the concoitration, for the total combating 
of weeds, for exanple on industrial torain and rail tracks, and on paths and squares 

10 with or without tree plantings. Equally, the conpounds can be at5)loyed for combating 
weeds in perainial cultures, for exanq)le afiforestations, decorative tree plantings, 
orrfiards, vineyards, citrus groves, nut ordiards, banana plantations, coffee plantations, 
tea plantations, rubber plantations, oil palm plantaticxis, cocoa plantations, soft fruit 
plantings and hopfields, in lawns, turf and pasture^land, and for the selective combating 

15 of weeds in annual cultures. 

The compounds (I) according to the invention are particularly suitable for selectively 
combating monocotyledon and dicotyledon weeds in monocotyledon and dicotyledon 
cultures, such as, for exanqjle, in wheat and barley, by the preremargaice and also the 
post-ema-gence method. 

20 To a certain extmt, the coirqx>unds of the formula (I) also have a fungicidal activity, 
for exarrple against pyricularia (xyzae, phytophthora infestans and venturia inaequalis. 

The active compounds can be convated into the customary formulations, such as 
solutions, emulsions, wettable powdm, suspaisions, powdas, dusting agents, pastes, 
soluble powda:s, granules, suspoision-anulsion concoitrates, natural and synthetic 
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matoials inq>regnated with active confound, and voy fine cqjsules in polymaic 
substances. 

These formuiations are produced in a known manner, for exaxnplG by mixing the active 
con5x>unds witii extenders, that is liquid solvents and/or solid camos, optionally with 
5 the use of surface-active agaits, that is «nulsifying agents and/or disposing agrats 
and/or foam-fomiing agents. 

In the case of the use of wata: as an extender, organic solvents can, for exanq)le, also 
be used as auxiliary solvents. As liquid solvents, thoie are suitable in the main: 
aromatics, sudi as xylene, toluene or all^lnaphthalenes, dilorinated aromatics and 

10 dilorinated aliphatic hydrocarbons, sudi as dilorobenzmes, diloroethyloies or 
methyloie chloride, aliphatic hydrocarbons, sudi as cyclohexane or parafiSns, for 
exan^ie petroleum fractions, mineral and vegetable oils, alcohols, sudi as butanol or 
^ycol as well as their ethers and esters, krtones, sudi as acrtone, methyl ethyl ketone, 
methyl isobutyl ketone or cyclohexanone, strongjy polar solvents, sudi as 

15 dimethylformamide and dimethyl sulphoxidc, as well as wator. 

As solid carriers there are suitable: 

for exanq)le ammonium salts and ground natural minerals, sudi as kaolins, clays, talc, 
dialk, quartz, att^ulgite, montmorillonite or diatomaceous earth, and ground synthetic 
minerals, sudi as highly disperse silica, alumina and silicates, as solid carriers for 

20 granules there are suitable: for exanq>le crushed and fractionated natural rodcs such as 
caldte, marble, pumice, sepiolite and dolomite, as well as synthetic granules of 
inorg3nic and organic meals, and granules of organic material sudi as sawdust, coconut 
shells, maize cobs and tobacco stalks; as OTiulsifying and/or foam-forming agents there 
are suitable: for exan5)le non-ionic and anionic onulsifiors, sudi as polyoxyediylene 

25 fatty acid estos, polyoxyethyloie fiatty alcohol ethers, for exanple alkylaryl polyglycol 
ethers, alkylsulphonates, alkyl sulphates, arylsulphonates as well as albumoi hydrolysis 
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products; as disposing agents there are suitable: for example lignin-sulphite waste 
liquors and methylceilulose. 

Adhesives sudi as carboxymethylcellulose and natural and synthetic polymers in die 
fonn of powders, granules or latexes, such as gum arabic, polyvinyl alcohol and 
5 polyvinyl acrtate, as well as natural i^iospholipids, such as cephalins and lecithins, and 
synthetic phospholipids, can be used in the formulations. Further additives can be 
mineral and vegetable oils. 

It is possible to use colorants sudi as inorganic pigments, for exBmple iron oxide, 
titanium oxide, Prussian Blue, and organic (fyestufi^ sudi as alizarin dyestuflfe, azo 
10 dyestuflfe and meial phthalocyanine (fyestuflfe, and trace nutrimts such as salts of iron, 
mang3nese, boron, coppo*, cobalt, molybdenum and zinc. 

The fcMinulations in genoal corqirise between 0.1 and 95 per cent by wd^ of active 
con5X)und, preferably betweoi 0.5 and 90%. 

For combating weeds, the active con5X)unds according to the invaition, as sudi or in 
15 the form of their formulations, can also be used as mbctures with known herbicides, 
finished formulations or tank mixes being possible. 

Suitable habicides for the mixtures are known herbicides, for exan:5)le anilides such as, 
for exanqjle, diflufenican and propanil; arylcarboxylic adds sudi as, for exanqjle, 
didiloropicolinic acid, dicamba and picloram; arylo^alkanoic acids such as, for 

20 example, 2,4 D, 2,4 DB, 2,4 DP, fluroxypyr, MCPA, MCPP and triclopyr, aryloxy- 
phenoxy-alkanoic esters such as, for example, diclofop-m^yl, fenoxq>rop-ethyl, 
fluazifop-bulyl, haloxyfop-methyl and quizalofop-ethyl; azinones such as, for exanple, 
diloridazon and norflurazon; carbamates sudi as, for exan5)le, chlorpropham, 
desmedipham, phenmedipham and propham; diloroacetanilides sudi as, for exanple, 

25 aladilor, acetodilor, butadilor, metazadilor, metoladilor, pretilachlor and propachlor, 
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dinitroanilines sudi as, for exan^^le, oiyzalin, pendimethalin and trifluralin; diphenyl 
ethers such as, for exanqjle, acifluorfai, bifmox, fluoroglycofQi, fomesafoi, halosafen, 
lactofen and oxyfluorfai; ureas sudi as, for exanqjle, dilortoluron, diuron, fluometuron, 
isoproturon, linuron and methaboizthiazuron; hydroxylamines such as, for exan5)le, 
5 alloxydim, clethodim, cycloxydim, setho?^dim and tralko>Q^dim; imidazolinones sudi 
as, for exanple, imazeth^yr, imazamethabenz, imazzpyr and imazaquin; nitriles sudi 
as, for example, bromoxynil, didilobenil and io^goiil; ojQ^acetamides sudi as, for 
example, mefenacrt; sulphonylureas sudi as, for cxaraplty amidosulfuron, bensulfiiron- 
rr^yl, chlorimuron-elhyl, dilorsulfiiron, cinosulfiiron, metsulfiiron-methyl, 

10 nicosulfuron, primisulfuron, pyrazosulforon-ethyl, thifoisulfuron-methyl, triasulfuron 
and tribenuron-methyi; thiocaibamates such as, for exan^jle, butylate, cycloate, di- 
allate, EPTC, esprocarb, molinate, prosulfocarb, thiobencarb and tri-allate; triazines 
sudi as, for example, atrazine, cyanazine, simazine, simeliyn, tebutryn and 
teibutylazine; triazinones such as, for exan5)le, hexazinone, metamitron and mdribuzin; 

15 others sudi as, for exan9)le, aminotriazole, benfiiresate, bmtazone, cinmethylin, 
clomazone, clopyralid, difenzoquat, dithiopyr, ediofimiesate, fluorodiloridone, glufo- 
sinate, gjyphosate, isoxaben, pyridate, quindilorac, quinma:ac, sulphosate and 
tridiphane. 

Mixtures with other known active con5X)unds, sudi as fungicides, insecticides, 
20 acaricides, nematicides, bird rq^ellants, plant nutrients and agqits whidi inqjrove soil 
stmcture, are also possible. 

The active confounds can be used as sudi, in the form of their formulations or in the 
use forms prqjared therefrom by further dilution, such as ready-to-use solutions, 
suspensions, emulsions, powders, pastes and granules. They are used in the customary 
25 manner, for exan:q)le by watering, spraying, atomizing or scattering. 

The active confounds according to the invention can be applied eitha- before or after 
emergence of the plants. They can also be incorporated into the soil before sowing. 
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The amount of active coiiqx)und used can vary within a substantial range. It depaids 
essentially on the nature of the desired effect In genaal, the amounts used are betweai 
10 g and 10 kg of active conqwund per hectare of soil surface, prefaably brtweoi 
50 g and 5 kg per ha 

The prq)aration and use of the active conqwunds according to the invffltion can be 
seen fix)m the following exarrples. 
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Prqiaration Examples: 



Example 1 



O 



C(CH3)3 




(Process (a)) 

5 1.01 g (0.01 mol) of triethylamine togeflier wifli 3.15 g (0.01 mol) of 2-(2-fluoro- 
4-<^ano-5-ainino-phaiyl)-4<dtyl-5-trifluoroniediyl-2,4-dihy^ 
in 50 ml of acetraiitrile are introduced into the reaction vessel, and the stirred mixture 
is treated with 1 .21 g (0.01 mol) of trimdhylacetyl diloride, stirred for 5 hours at room 
temperature (20°C) and concoitrated The residue is stirred with water, filtoied off with 
10 suction and purified over a silica gel [lacuna] (eluoit: qrclohexane/ethyl acetate 3:1). 

1.7 g (43 % of theory) of 2-[2-fluoro-4-cyano-5-(tert-butyl-carbonylamino)-phaiyl]- 
4-ediyl-5-trifluoromethyl-2,4-dihydro-3H-l,2,4-triazol-3-one of melting point 149°C are 
obtained 



Example 2 
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(Process (a)) 

3.15 g (0.01 mol) of 2<2-fluoix)-4Kyano-5-anMn(>-phmylH^ 
2,4-dihydro-3H-l,2,4-triazoI-3-one and 0.01 g of p-toluaiesuIi*onic acid in 20 ml of 
triethyl orthoformate are stined for 20 minutes at reflux ter^jerature. When cold, the 
5 solution is conoaitrated and rectystallized fiom a small amount of isopropanoi. 

2 g (54 % of theory) of 2<2-fluon>4<yano-5-^oxymethyleneaniinophaiyl>4^ 
5-trifluon)methyl-2,4Kliltydro-3H-l,2,4-triazol-3-one of melting point 91°C are 
obtained 



(Process (b)) 

2 g (0.007 mol) of 2-(2-fluoro-4-cyano-5-hydroxy-phaiyl>4-methyl-5KUfluoro^ 
2,4-dihydro-3H-l,2,4-triazol-3-one in 50 ml of acetonitrile are treated witfi 0.23 g 
(0.0077 mol) of sodium hydride (80 % in paraflSn), and the mixture is stirred for 

15 20 minutes at 20^C; 0.84 g (0.0077 mol) of ethyl chloroformate is subsequently added, 
and the mixture is stirred for 8 hours at room terT5)eraturc (20°C). After concaitration, 
the mixture is stirred with water, acidified with concentrated hydrochloric acid, and 
extracted three times using didiloromethane, and the organic phase is dried ova: 
sodium sulphate and concentrated For purification, the mixture is diromatographed 

20 over silica gpl (eluait: cyclohexane/ethyl acetate 1:1). 



Examples 




CHFg 
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0.8 g (32% of theory) of 2-[2-fluoro4-cyano-5-(«hoxy-cari)onyIo^>phenyl]- 
4-mdhyl-5-difluoromethyl-2,4Kiihydix)-3H-l,2,4-triazol-3-one is obtained as an oil, 

'H NMR (CDCI3): 3.50; 4.35-4.43; 7.55-7.58 ppm 

Exanple4 



(Process (c)) 

6.3 g (0.03 mol) of diethyl l-hydroxy-iso-butyl-i^o^honate in 100 ml of acetonitrile 
are treated with 0.9 g (0.03 mol) of sodium hydride (80 % in paraflSn) and the mixture 
is stirred for 20 minutes at 20°C. After 3.15 g (0.01 mol) of 2-(2,5-difluoro- 
10 4H:yan{q)hatyl>4-^yl-5-trifluoromethyl-2,4Klihydro-3H-l,2,4-triazol-3<m havebeen 
added, the mixture is stined fcM- 12 hours at room tempeaSxxK (20°C). The mbcture is 
stirred with water and the product vAnda has precipitated is filtaed oflE" with suction 
and reoystallized from cyclohexane. 

3 g (59 % of theory) of 2-[2-fluon>-4-cyano-5-(l-dietho3qrphosphoryl-iso-butoxy- 
15 phaiyl]-4-ediyl-5-trifluoromelhyl-2,4-dihydro-3H-l,2,4-tria2ol-3-one of melting point 
113°C are obtained. 

Othw exan^les of compounds of the formula (I) whidi can be prqjared analogously 
to Examples 1 to 4 and following the ^eral desoiption of the preparation process 
according to the invention are those listed in Table 1 below. 



CH(CH3)2 



5 
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(I) 



Table 1: Exanples of the confounds of the formula (I) 



Ex. 








R" 






Q 


Physical 


No. 
















propoties 


5 5 


CF3 


CH3 


F 


CN 


NH-CO-CzH, 


.0 


m.p.: 132°C 


6 


CF3 


C2H5 


F 


CN 


N 




0 

2 


m.p.: 107°C 
(deconp.) 


7 


CF3 


CH3 


F 


CN 




CH, 

\ 

COCF3 


0 


m.p.: 123°C 


8 


CF3 


QH5 


F 


CN 


NH-COCF3 


0 


m-p.: 146'>C 


9 


CF3 


CH3 


F 


CN 


NH-COCH3 


0 


m.p.: 155°C 


10 10 


CF3 


CH3 


F 


CN 


NH-COCH(CH3)2 0 


'HNMR(CDCl3, 



d): = 1.14; 2.67; 
3.36; 7.81; 8.15; 
10.27 
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Ex. 


R' 






R^ 




Q 


Physical 


No. 














properties 


11 


CF3 


C2H5 


F 


CN 


NH-COCOC( CH3)3 


0 


mp.: 176°C 


12 


CF3 


C2H5 


F 


CN 


NH-CQ-NH2 


0 


mp.: >250*'C 


13 


CF3 


CH3 


F 


CN 


/CH3 
COCFj 


s 


'HNMR(CDCl3, 
d): 3.36. 3.70 


14 


CF3 


CH3 


F 


CN 


N(COCH3)2 


0 


'HNMR(CDCl3, 
d): 2.27; 3.38; 
8.06; 8.38 


15 


CF3 




F 


CN 


NH-COCH3 


0 


rap.: 169°C 


16 


CF3 




F 


CN 


/ ' 
NH-COCH 
\ 

CI 


0 


'HNMR(CDCl3, 
d): 1.85-1.8; 3.90- 
3.98; 8.93-8.9 


17 


CF3 




F 


CN 


NH-C0C(CH3)2CH2C1 


0 


m.p.: 149°C 


Xo 


UJ:'3 




r 




iNrl-\.AA-.rl2-Ul 




m.p.: 121 C 








r 




lN^V,.,Ul./ri3/2 


r\ 
U 


m.p.: llz U 
(deconq),) 


20 


CHF2 


C2H5 


Cl 


CN 


NH-CO — ^ ^— CI 


s 




21 


CHF2 


CH3 


F 


CN 


NH-CO-NH2 


0 




22 


CHF2 


CHj 


F 


NO2. 


N(COCH3)2 


0 




23 


CF3 


CH3 


F 


NO2 


NH-COC(CH3)3 


0 





10 



15 
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Ex. 








R" 


R* 


Q 


Physical 




No. 














propoties 




24 


CHF2 


CH3 


F 


CN 


NKH-OCjHs 


0 


m.p.: 149°C 




25 


CF3 




F 


CN 


OC2H5 


0 


'HNMR(CDCl3, 
d): 1.95; 3.90-3.96; 
7.12-7.15 


5 


26 


CF3 




F 


CN 


N=C(OCH3)2 


0 


mp.: 139°C 




27 


CF3 




F 


CN 


N-CH-N(CH3)2 


0 






28 


CF3 


CH3 


CI 


CN 


N=C(0CI^)2 


0 






29 


CF3 


CH3 


F 


CN 




s 






30 


CF, 


CzHs 


F 


NO2 


N=CH-OC2H5 


0 




10 


31 


CHF2 


CH3 


F 


CN 


/CH3 

OCjHg 


s 






















32 


CF3 




F 


CN 


-OCOOC2H5 


0 


»HNMR(CDCl3, 
d): 3.90-4.00; 
4.35-4.45; 7.58- 
7.60 




33 


CF3 


CH3 


F 


CN 


-OCOOCH2-CH2-CI 


0 






34 


CHF2 


CH3 


Ci 


CN 


-OCOOC2H5 


0 






35 


CF3 


CH3 


F 


NO2 


-OCOOC2H5 


0 




15 


36 


CF3 


C2H5 


F 


CN 


-OCOOC2H5 


s 






37 


CF3 


C2H5 


F 


CN 


-OCH2-PO(OC2H5)j 


0 


mp.: 89°C 
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Ex. R* 
No. 



R' R* 



R5 



Q Physical 
propeities 



38 
39 

5 40 
41 
42 



CF3 CHj F 

CF3 CH3 F 

CHF2 F 

CF3 QH5 F 

CF3 C2H5 F 



CN -OCHj-PCXOCiHj)^ 
CN -0j;H-P0(0CjH5)j 



CH, 



CN -OpH-PO(OCjH5)j 



f 

CH, 



CH, 



CN -OpH-POCOCjH,), 




43 CF3 C2H5 F CN -0CH-P0(0CjH5)j 




44 CF3 QHj F CN -0CH-P0(0CjH5)j 



o 
o 

O 



CN -Oj:H-PO(OC,H^, O m.p.:90°C 



O 



O 



O 



10 45 CF3 C2H5 F CN -ocH-POCoCjHs), 




NO, 



46 CF3 CH3 F CN -NH-COQHs 

47 CF3 QH5 F CN N=CH-N(CH3)2 



O 



O 

O iTLp.: 155°C 
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JuA. 

No. 


rv 


R2 


Jtv 


p4 

XV 


rv 


rv 


Physical 


48 


CF3 


C2H5 


F 


CN 


NH-COOC2H5 


0 


m.p.: 112^ 


49 


CF3 


C2H5 


F 


CN 


NH-COCCKXA 


0 


m.p.: 133*'C 


50 


CF3 


C2H5 


F 


CN 


NH-CHO 


0 


m.p.: 156*C 


51 


CF3 


CH3 


F 


NQz 


NH-COCF3 


0 




52 


CHF2 


CH3 


CI 


CN 


N(COCH3)2 


0 




53 


CF3 


CH3 


F 


CN 


NH-CO ^ 


0 




54 


CTa 


CHj 


F 


CN 


-SCN 


0 


ii^°= 1.5221 


55 


CF3 


CH3 


F 


CN 


-SO2CI 


0 


m.p.: 205*'C 


56 


CF3 


CH3 


F 


CN 


-0-N=< 


0 


ntp.: 53*C 


57 


CF3 


CH3 


F 


CN 


.O.N(QH5)2 


s 


(amorphous) 


58 


3 




F 


CN 




0 


m n • 19PC 


59 




CH3 


F 


CN 




s 


'HNMR(CDCl3, 
















($): 1.5-2.3; 3.70; 
















5.0; 5.85; 6.05; 
















7.75; 8.15 


60 


CF3 


CH3 


F 


CN 




0 


mp.: 66*'C 


61 


CF3 


CH3 


F 


CN 




0 


mp.: 86°C 
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Ex. R' R2 R3 R* 
No. 



Q Physical 
propoties 



62 CF3 CH3 F CN 



63 CF3 CH3 F CN 



64 CF3 CHj F CN -OCS-N(CH3)2 



65 CF3 QI^ F CN CH, 

X 

OCH, 



S 'HNMR(CDCl3, 
d): 1.65; 2.0; 3.5; 
3.70; 3.85; 4.75; 
7.75; S2 

O m.p.: 128''C 



O 'HNMR(CDCl3, 
S): 3.40; 3.45; 
3.50; 

7.52-7.60 ppm; 

O 'HNMR(CDCl3, 
5): 1.95; 3.87; 
3.90-3.98 ppm 
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Starting substances of the formula (TTV 



Bmnpk (H-D: 




NH. 



NC 



F N=^ 



9.54 g (0.03 mol) of 2-<2,5-dmuoro^l-<yano-phenyl)-4-ethyl-5-trifluoromethyl- 
5 2,4-dihydro-3H-lA4-triazol-3-one in 150 ml of dimethyl sulphoxide are heated to 
120°C, and ammonia gas is passed in for 20 hours. Whoi cold, the solution is stirred 
on ice-wata, the product v^di has precipitated is filtered off with sucti(m and washed 
wi& water, and ths residue is reoystallized fix>m isopropanol. 

5.8 g (61 % of theory) of 2-(2-fluoro-4-cyano-5-aminophenyl)-4-ethyl- 
10 5-trifluoromethyI-2,4-dihydro-3H-l,2,4-triazol-3-one of melting point 193''C are 



15 4.95 g (0.015 mol) of 2-<2-fluoro4-<yano-5-metho3cy-phaiyl>4-€tfiyl-5-trifluorom^yl- 
2,4-dihydro-3H-l,2,4-triazDl-3-one in 200 ml of methylaie chloride are introduced into 

-36- 



obtained. 



Starting substances of the formula (V): 



Example rv-n 
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the reaction vessel at lO^Q and a one-molar solution of 45 g (0.045 mol) of boronCIII) 
hromide in methyloie diloride is added drqpwise. Ihe reaction mixture is stirred for 
12 hours at 20°C and thai treated with 100 ml of wata*. A&er the mixture has been 
stirred for ten minutes, tiie organic phase is sq>arated ofl^ washed with water, dried 
5 using sodium sulphate and filteaned. The solvent is carefully ronoved fix)m the filtrate 
by distillation under a water pun^ vacuum. 

3.1 g (65 % of theory) of 2-(2-fluoro-4-<yano-5-hydro?^-p4iaiyl>4-eihyl- 
5-trifluoromethyl-2,4-dihydn>-3H-l,2,4-triazol-3-one of melting point 195°C are 
obtained 



5.3 g (0.038 mol) of potassium carbonate are added at room tenq)erature to 5.3 g 
(0.032 mol) of 4-nirthyl-5-trifluoromdhyl-2,4-dihydro-3H-l,2,4-triazol-3^^^ (cf for 

15 exanple, US 3.780.052) and 5.5 g (0.032 mol) of 5-chloro-2,4-difluorobaizDnitrile in 
100 ml of dimethyl sulphoxide and the mixture is subsequently heated at 100*^C for 
36 hours. For working-iq), the cooled reaction mixture is poured into water, the pH is 
brou^t to 2 using dilute hydrodiloric acid, and the mixture is extracted repeatedly 
using dichloromethane. The combined organic phases are dried over sodium sulphate 

20 and concaitrated in vacuunL The residue is diromatogr^hed ova: silica gel (eluent: 
didiloromethane). 



10 Stating sybstenpes of the fonrnda (VH): 



Bmrple (Vn-1) 



F 
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1.8 g (18 % of theory) of 2-(2KWoro4K:yano-5-fluQrx)-phenyl>4-m^yl- 
5-trifluQromeJhyl-2,4-dihydro-3H-l,2,4-tri^ of melting point 105^C are 

obtained 

Use Exanyles: 

In the use cxsnnplcSy the conqxHmd (A) below is used as conparison substance: 



2-(4-cyano-2,5-difluoro-phenyl)-5-methyl-4-propargyl-2,4-dihydro-3H- 
l,2,4-triazol-3-one (disclosed in EP-A 370332), 

Example A 

Pre-emergqice test 



&nulsifier: 1 part by wei^t of allg^laryl polyglycol ether 

To produce a suitable prq)arati<m of active conpound, 1 part by weigjht of active 
compound is mixed with the stated amount of solvent, the stated amount of emulsifier 
is added and the concaitrate is diluted with water to the desired concaitration. 

Seeds of the test plants are sown in normal soil and, aftor 24 hours, watered with the 
prq)aration of the active conq)ound It is e5q)edient to keq) constant the amount of 
water per unit area. The concentration of the active conqxiund in the prq>aration is of 




Solvmt: 



5 parts by wei^t of acetone 
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no inpcHtanoe, only the amount of active conqMund qjplied per unit area being 
decisive. Afier three weeks, the degree of damage to the plants is rated in % damage 
in conpirison to the development of the untreated control. The figures doiote: 

0% = no action (like untreated control) 
5 100% = total destruction 

In this test, clearly si^joior activity con:q>ared with the prior ait in barl^ (0-10 %) and 
v/bsat (0%) crops is shown, for example, by the con^unds of Prq)aration 
Exan5)les 4, 13, 17, 25, 26, 37 and 41 against weeds sudi as Digitaria (80-95 %), 
Abutilon (100%), Chenopodium (95-100%), Galinsoga (70-100%), Matricaria 
10 (60-100 %), Portulaca (70-100 %), Solanum (80-100 %) and Viola (80-100 %). 
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Patent Claims 



New substituted triazolinones of the general formula (I) 




(i) 



in^^iiidi 



Q rq)resents oxyg^ or sulphur. 



represents halogenoalkyl, 

represmts hydrogm, amino, cyano, alkyl alfcaiyl, alkinyl, halogaioalkyl, 
halogenoalkenyl, halogenoalkinyl, alkoxyalkyl, alkylideneimino or in eadi 
case optionally substituted cycloalkyl or cydoalkylalkyl, 

R^ rq)resents hydrogqi or halo^n, 

R"* rq)resents cyano or nitro, and 

R^ represents isocyano, thiocyanato, sulpho, halog^osulphonyl, alkylamino- 
o^, dialkylaminooxy, alkylidaieaminoo?^^, cycloalkylidaieaminooxy, or in 
eadi case optionally substituted cycloalkenyloxy or heterocyclyloxy, or 
rq>resents one of the following groups \^hidi are bonded via nitrogen or 
oxy^ 



-NRW, -N=CRnl^ -OCO-R^**, -OCS-R'**, -0-CHR"-P(OXOR^^ where 
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rq)resents l^drogen, or rq}res^ alkyl, alkeayl or alkinyl, eadi 
of v^iiidi is qjlionally substituted by halogen, or rq}resents the 
group -CO-R" in ^^di 

represaits hydrogai, or rq>resaits dUkyl or alkoxy, eadi of v^di 
is optionally substituted by halogen or alko?^, or rq^resents 
amino, alkylamino or dialkylamino, or represents in each case 
optionally substituted cycloalkyl, cycloalkylalkyl, aiyl, arylalkyl 
or heterocyclylalkyl, 

rq>resents the groiq) -(CO)n-R^ in v^di 

R" has the abovOTimtioned meaning and 

n represaits the numbers 1 or 2, 

represaits hydrogm, oSkyl or alkoxy, 

represents alko?g^, alkylamino or diallQ^lamino, 

rqjresmts alkyl whidi is optionally substituted by halogen, or 
rqjresaits alko?^, or rq>resaits allQ^lamino, or rq)resents 
diaUo^lamino or represents optionally substituted aiyl, 

represents alkyl or cycloalkyl, eadi of which is optionally 
substituted by halogen, or rqjresents in each case optionally 
substituted aiyl or heterocyclyl, and 

represents alkyl. 
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2. New substituted triazDlinones of the general formula (I) according to Claim I, 
diaracterized in that 

Q rqjresents oxygen or sulphur, 

represents strai^t-chain or brandied halogenoalkyl having 1 to 6 carbon 
atoms and 1 to 13 idaitical or diflfa«it halogm atoms, in particular 
fluorine, chlorine, bromine or iodine, 

represoits hydros amino, cyano, strai^-<4iain or branched alkyl 
having 1 to 8 carbon atoms, in eadi case straight-diain or brandied 
alkenyl or aUdiQ^l, eadi of which has 2 to 6 carbon atoms, strai^-diain 
or branched halogoioalkyl having 1 to 6 carbon atoms and 1 to 13 
identical or differait halo^ atoms, in particular fluorine, dilorine, 
bromine or iodine, or rqiresents in each case strain-chain or branched 
halo^oalkrayl or halogenoalkinyl, eadi of vMdti has 2 to 6 carbon 
atoms and 1 to 11 identical or differoit halogen atoms, in particular 
fluorine, chlorine, bromine or iodine, or rq>resOTts strai^-diain or 
brandied alkoxyalkyl, eadi of vsiiidi has 1 to 4 carbon atoms in ttie 
individual alkyl moieties, or represents strai^-diain or branched 
alkylideneimino having 1 to 8 carbon atoms, or represents cycloalkyl or 
(^cloaUq^lallQ^l, eadi of whidihas 3 to 8 carbon atoms in the cycloalkyl 
moiety and, if appropriate, 1 to 4 carbon atoms in the strai^-diain or 
brandied all^^l moiety and eadi of vMdti is optionally monosubstituted 
or polysubstituted in the cycloallq^l moiety by identical or different 
halogen substituents, in particular fluorine, dilorine, bromine and/or 
iodine, 

R^ represents hydrogen, fluorine, dilorine, bromine or iodine, 
R* represents cyano or nitro, and 
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represents isocyano, thiocyanato, sulpho, halogqiosulphonyl, 
Ci-C^alkylaminoo)Q^, di(C,<^4-alkyl>ammoojQ^, Ci-Cg-alkylidme- 
amm(x»Q^ or Cs-C^cloaltylidaieaminoojQr, or rq)resaits Cs-Cg-cyclo- 
alkenylojQ^, perfiydrofiiranyloxy or perhydropyranyloxy, each of vMch 
is optionally substituted by halo^ C,-C4-alkyl or C,-C4-alkoxy, or 
rqiresents one of the following groi5>s ^ch are bonded via nitrogen or 
o?^gpn 

-NR'^R^ -N=CR»R^ -OCO-R'^ -OCS-R^^ -CM:HR"-P(0X0R^^ 
where 

R^ rq>resents hydrogen, or represents alkyl, alkeityl or alkinyl, each of 
which has to 6 carbon atoms and each of wiiich is optionally 
substituted by fluorine and/or dilorine, or represents the groiq) -COR^^ 
in which 

R^^ rqjresaits hydrogen, or represaits alkyl or alko^, eadi of whidi 
has 1 to 6 carbon atoms and each of \^4iich is optionally 
substituted by fluorine, chlorine or Ci-C4-alko:Q^, or rqiresents 
amino, or represents alkylamino or diall^Iamino, eadi of whidi 
has 1 to 6 carbon atoms in the alkyl moieties, or rq>resents in 
each case optionally substituted Cg-Cg-cycloalkyl, 
C3-C6-cycloalkyl-Ci-C4-alkyl, phenyl, naphthyl, phenyl- 
Ci-C4-alkyl, furyl, thienyl or pyri^l, suitable substituents in each 
case being: 

halogpn, cyano, nitro, in eadi case strai^t-chain or branched 
alkyl, alkoxy, alkylthio, alkylsulphinyl or alkylsulphonyl, each of 
wiiich has 1 to 4 carbon atoms, in eadi case strai^t-chain or 
brandied halogmoalkyl, halogenoalkoxy, halogaioalkylthio, 
halogqioalkylsulphinyl or halogenoalkylsulphonyl, eadi of whidi 
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has 1 to 4 carbon atoms and 1 to 9 identical or diffeient halogqi 
atoms, in each case stiai^*diain or brandied alko^carfooi^l or 
alko^Qdniinoalkyl, eadi of ^ch has 1 to 4 carbon atoms in the 
individual alkyl moieties, and phenyl \^di is optionally 
monosubstituted or polysubstituted by identical or differmt 
substituents from the series consisting of halogen and/or strai^- 
diain or brandied alkyl or alkoxy, eadi of \^*ich has 1 to 
4 carbon atoms, and/or strai^-diain or brandied halogenoalkyl 
or halo^oalkojQT, eadi of vMcti has 1 to 4 carbon atoms and 
1 to 9 identical or diffaent halogen atoms; 

R'^ represaits the group -(CO)„-R*^ in whidi 

R*^ has tiie meaning ^ven above as being prefened and 

n rqjresents the numbers 1 or 2, 

R^ represents hy drogqti, or rqxresents alkyl ot alkojQ^, each of wiiidi has I 
to 6 carbon atoms, 

R^ rqjresoits alkoxy, alkylamino or dialkylamino, each of wiiich has 1 to 
6 carbon atoms in the alkyl groiq)s, 

R^** represoits alkyl having 1 to 6 carbon atoms whidi is optionally substituted 
by fluorine and/or dilorine, or represents alkoxy, all^lamino or 
dialkylamino or dialkylamino, eadi of vsiiidi has 1 to 6 carbon atoms in 
the alkyl groiqjs, or rq)resents optionally substituted phenyl, prefenred 
phenyl substituents being, ag^in, those vMdti have been mentioned above 
for R^ as being prefored, 
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rqjresmts allg^l having 1 to 6 carbon atoms or cycloalkyl having 3 to 
6 caibon atoms, in each case optionally substituted by fluorine and/or 
chlorine, or rqjresents in each case optionally substituted phoiyl, nqjhthyl, 
fiiryl, thienyl or pyricfyl, preferred phmyl sul^tuents being, ag3in, those 
A^iiich have been mentioned above for as being prcfened, and 

R^^ represents allq^l having 1 to 6 carbon atoms, 

3. New substituted triazolinones of the gmeral formula (I) according to Claim 1, 
characterized in that 

Q represaits oxy^ or sulphur, 

R^ represmts strain-chain or brandied haiogenoalkyl having 1 to 4 carbon 
atoms and 1 to 9 identical or different halogm atoms, in particular fluorine, 
dilorine, bromine or iodine, 

R^ represents hydros aiTiino, cyano, straigjtit-chain or br^ 

1 to 4 caibon atoms, in eadi case strai^-diain or branched alkmyl or 
alkinyl, each of wWdi has 3 to 4 carbon atoms, strai^-diain or brandied 
halo^oalkyl having 1 to 4 carbon atoms and 1 to 9 identical or different 
halogen atoms, in particular fluorine or dilorine, in eadi case straig^t-diain 
or brandied halogenoalkenyl or halogenoalkinyl, each of vAddti has 3 to 
4 carbon atoms and 1 to 5 identical or different halogen atoms, in 
particular fluorine or dilorine, or rqjresoits strai^-diain or brandied 
alkoxyalkyl having in each case 1 to 3 caibon atoms in the individual alkyl 
moieties, or represoits straigjil-diain or branched alkylideneimino having 
1 to 4 carbon atoms, or rqjresoits cycloalkyl or cycloalkylalkyl, eadi of 
whidi has 3 to 6 caibon atoms in the cycloallg^l moiety and, if ^propriate, 
1 to 3 carbon atoms in tiiestraight-diain or branched alkyl moiety and each 
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of is optionally monosubstituted or polysubstituted in the cycloalkyl 
moiety by idmtical or different halogen substituents, in particular fluorine 
or dilorine, 

rq>resOTts hydrogqi, fluorine or chlorine, 
rqjresCTts cyano or nitro, and 

rq>resKits isocyano, thiocyanato, sulpho, dilorosulphonyl, Ci-C4-alkyl- 
aminoojty, di-(C,-C3-aIkyl)-aininooxy, Ci-C4-alkylidene-aminoo3ty, 
Cj-Cg-cycloallq^lidaieaminoo^Q^, Cs-C^cloalkenylo^g^, tetrahydrofiiranyl- 
oxy, paitydropyranylo:^^ or one of the following groups which are bonded 
via nitrogqi or oxy^ 

-NR^R^ .]SK3l»R^ -OCO-R^^ -0<:S-R^ -CKm"-P(OXOR*2^ where 

R^ represents hydrogen, or rq)resents alkyl having 1 to 4 carbon atoms wWdi 
is optionally substituted by fluorine, or rqiresents the group - COR" in 
which 

R^^ represents hydrogqn, or represents alkyl or alkoxy, eadi of wWdi 
has 1 to 4 carbon atoms and each of v^ch is optionally substi- 
tuted by fluorine, chlorine, methoxy or ethoxy, or represents 
amino, or represents alkylamino or dialkylamino, each of wiiich 
has 1 to 4 carbon atoms in the alkyl moieties, or rq^resents in 
each case optionally substituted cyclopropyl, cyclopratyl cyclo- 
hexyl, cyclopropylmethyl, cyclopentylmethyl, cyclohexyhnethyl, 
phaiyl, hmzyl, phenylethyl, fiiryl, thienyl or pyridyl, suitable 
substituoits in eadi case being: 

fluorine, dilorine, bromine, cyano, nitro, in eadi case strai^t- 
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chain or brandied alkyl, sikoxy, alkylthio, alkylsulphiityl or 
alkylsulphonyl, eadi of v^iiich has 1 to 4 carbon atoms, in eadi 
case strai^-diain or brandied halogenoalkyl, halogmoalko?^^, 
halogoioalkylthio, halogpioall^lsulphiityl or halog^oalkyl- 
sulphonyl, each of which has 1 to 4 carbon atoms and 1 to 9 
identical or diflferait halogen atoms, in particular fluorine and/or 
chlorine atoms, in each case straight-chain or brandied alkoxy- 
carbonyl or alko?yiminoall^l, eadi of whidi has 1 to 4 carbon 
atoms in the individual alkyl moieties, and phenyl wiiidi is 
optionally monosubstituted or polysubstituted by identical or 
different substitumts fix)m the soies consisting of fluorine, 
dilorine, bromine and/or strain-chain or brandied alkyl or 
alkoxy, eadi of v^iiidi has 1 to 4 carbon atoms, and^or straigjit- 
diain or brandied halogenoalkyl or halogqnoalko?^, eadi of 
whidi has 1 to 4 carbon atoms and 1 to 9 identical or differait 
halog^ atoms, in particular fluorine and/or dilorine atoms; 

represents the groiq) -(CO)n-R^ in v*idi 

R*^. has the meaning givoi above as being particularly prefOTed and 

n represents the numbas 1 or 2, 

R^ rqpresraits hydrogen, or represmts alkyl or aOfmy, eadi of \^4iidi has 1 
to 4 carbon atoms, 

R' represents alko^q^, allQ^lamino or diallg^lamino, each of \stodi has 1 to 
4 carbon atoms in the alltyl groiqjs, 

R**^ represQits all^l having 1 to 4 carbon atoms whidi is optionally substituted 



-47- 



2183641 



\VO 95/22532 



PCI7EP95/00466 



by fluorine and/or chlorine, or represents alko3^, alkylamino or 
dialkylamino, eadi of which has 1 to 4 carbon atoms in the elkyl groiq)s, 
or represents optionally substituted phenyl, prefened phenyl substituents 
being, again, those vAiich have been mentioned above for as being 
particularly preferred, 

R^^ rq)resents alkyl having 1 to 4 carbon atoms or cycloallg^l having 3 to 
6 caibon atoms, in each case optionally substituted by fluorine and/or 
chlorine, or rqjresaits in eadi case optionally substituted phenyl, n£5)hthyl, 
furyl, thienyl or pyridyl, preferred phoiyl substituoits being, again, those 
\^4udi have beai maitioned above for R^ as being particularly prefenred, 
and 

R^^ represmts alkyl having 1 to 4 carbon atoms. 

4. Process for the preparation of new substituted triazolinones of the gpneral 
formula© 




R 



(I) 



in v^diich 



R^ R\ R\ R^ R^ and Q have the meaning? given in Claim 1, 



characterized in that 



(a) aminoaryltriazolinones of the general formula (H) 
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NHR® 

Ryk Q 

in vMdti 

Q, R\ R^, R^, R"* and R^ have the abovementioned meaning 
are reacted with acid halides of tiie gmoral formula (EDO 
X'-CCXDVR*^ (m) 

in wWdi 

n and R" have the abovementioned meaning and 
X* represents halogqi, 

or with ortho esters of the gsnsr^l formula (IV) 
R8-C(0R^3 (TV) 

in wWdi 

R^ and R^ have the abovementioned meanings, 

if appropriate in the presence of a reaction auxiliary and if qjpropriate in 
presence of a diluent, 
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or in that 

(b) hydroxyaryltriazolinones of the gaieral formula (V) 
OH 

Q 

^\-R' (V) 

in v^iiidi 

Q, R\ and R* have the abovanentioned meanings 
are reacted with acid halides of ttie gmeral formula (VI) 

Xi^-COR^*^ (VI) 

in whidi 

R*° has the abovementioned meaning and 
X? represents halogqn, 

if ^jpropriate in the presence of an acid acceptor and if qjpropriate in 
presence of a diluent, 

or in that 

(c) halo^oaryltriazolinonesofthe general formula (VII) 
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(VII) 



in vMdti 

Q, R^ R^ and R'* have the abovementioned meaning? and 
represents halogqi, 

are reacted witti hydro?Q^al]Q^lphosphonic esta:s of the general formula (VIII) 



in whidi 

R" and R^^ have the abovementioned meaning?, 

if ^jpmpriate in the presence of an acid accqstor and if ^ropriate in the 
presence of a diluait 

5. Herbicidal conqx)sitions, diaracterized in that they conpise at least one 
substituted triazolinone of the general formula (I) according to Claims 1 to 5. 

6. Method of combating undesirable plants, characterized in that substituted 
triazolinones of the genial formula (0 according to Claims 1 to 5 are allowed 
to act on plants and/or their environment. 



HO-CHR»^-P(OXOR^^ (vni) 



7- Use of substituted triazolinones of the goieral fomiula Q) according to Claims 1 
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to S for combating undesirable plants. 



8. Process for the prqjaration of herbiddal conqx)sitions, diaracterized in that 
substituted triazolinones of the goioal formula (I) according to Claims 1 to 5 
are mixed -wi&i extendos and/or surfece-active substances 



Feth8rstonn£jc;.< u v.*v., 
Oltaiva, Canada 
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